Antagonism of NMDA receptors impairs acquisition but not retention of olfactory memory.
Prompted by evidence pointing to a key role of the N-methyl-D-aspartate (NMDA) receptor system in the induction of long-term potentiation and possibly in the formation of some types of memory, we examined the effect of chronic intraventricular administration of D-amino-phosphono-valeric acid (AP5), a competitive NMDA receptor antagonist, on olfactory discrimination and avoidance learning. These two tasks were selected because they are affected to very different degrees by damage to the hippocampus and other telencephalic structures rich in NMDA receptors. Twenty rats previously trained to solve a series of discriminations between two simultaneously presented odors were infused with either 20 mM D-AP5 or saline (n = 10 per group) for 14 days. An important and unusual feature of the paradigm was that it permitted a comparison of drug effects on acquisition of new discriminations versus retention of old ones. Animals treated with AP5 made significantly more errors than did saline controls in acquiring discriminations between low-intensity odors presented with long intertrial intervals (ITIs). However, no deficit was observed when short ITIs (less than 2 min) or strong odors were used. Animals treated with AP5 had no difficulty in recognizing odors on which they were trained before administration of the drug. After exhaustion of the pumps, performance of the AP5 group was indistinguishable from that of the control group. One-way active avoidance learning was not affected by chronic infusion of AP5. Several possibilities are discussed that could account for the selective olfactory learning deficit.(ABSTRACT TRUNCATED AT 250 WORDS)